Background: Group patient visits are medical appointments shared among patients with a com-
and coronary artery disease 3 and for elderly individuals with multiple illnesses, 4-6 generally including 5-10 patients per group. 2, 6 Previous trials have demonstrated improvements in patient satisfaction and quality of life, 1, [4] [5] [6] and potential for decreasing health care utilization and spending. 2, 5, 6 Consistent with the Chronic Care Model, 7 group patient visits address limitations in current care for chronic conditions, including time constraints on practitioners and inadequate patient education to improve illness management. They also meet many aims for improving health care quality identified by the Institute of Medicine, including providing patient-centered, efficient care in a model where the patient is the source of control and information flows freely. 8 By addressing elements of high-quality chronic disease care, such as delivering health information efficiently to patients with chronic conditions, providing socialization opportuni-ties, and offering an alternative to the brief visits, group patient visits offer a viable alternative for the 130 million Americans with chronic conditions. 9 While group patient visits are increasingly common and used by 8% of family practitioners, 10 the model has had very limited application for neurologic conditions 11 and has not yet been evaluated in PD. We therefore developed a randomized, controlled trial to determine the feasibility of using group patient visits to provide care to individuals with PD, and to compare the effectiveness of these visits with usual one-on-one medical appointments.
METHODS Study population. We recruited individuals
with PD who regularly attended the movement disorders clinic at the University of Rochester to see one of 3 study physicians (E.R.D., F.J.M., K.M.B.). Patients were approached in the clinic at initial and follow-up visits to solicit interest in the study. If additional patients were needed to complete enrollment, they were contacted from a roster of clinic patients based on the investigator's perception of their likelihood of participating in a study of group visits. In order to participate, individuals were required to be at least 30 years of age, have a clinical diagnosis of idiopathic PD, and be willing and able to provide informed consent and participate actively in group patient visits. All individuals who provided consent were invited to have a caregiver (any unpaid spouse, significant other, family member, or friend) consent to participate in group patient visits and complete study activities as well.
Standard protocol approval, registrations, and patient consent. This study was approved by the Research Subjects Review Board at the University of Rochester. All study participants, including caregivers, signed an informed consent document before any study activities were initiated. This trial was registered at www.clinicaltrials.gov, identifier NCT00528086.
Study design. This study was a randomized trial of group patient visits vs usual (one-on-one) care for individuals with PD. At baseline, we randomized individuals to receive either group patient visits or usual care in a 1:1 ratio according to a blockbalanced computer-generated randomization plan. Randomization was stratified by physician.
Intervention. In this study, group patient visits included both patients and their caregivers, led by a physician in the clinical setting. Our visits lasted approximately 90 minutes, and included 5 minutes of introductions, 10 minutes of patient updates (which could include personal accounts of disease status, general life changes, or family news that occurred since the previous visit), and a 40-minute educational session that had been chosen by the participants at the previous session. Examples of educational topics included drug and nondrug therapies for PD, disease progression and prognosis, and deep brain stimulation. After a brief 15-minute break, approximately 20 additional minutes were spent completing the educational session, addressing any patient or caregiver questions, discussing current research opportunities, and selecting educational topics that would be presented at the next group session.
Patients were scheduled to meet briefly (e.g., 10 minutes) with the study physician for one-on-one visits prior to or after the group session. This provided the opportunity to discuss personal matters or to address individual concerns (e.g., medication dosage) that were unique to the individual.
Over the course of the 12-month study, group patient visits took place approximately once every 3 months. If needed, individuals randomized to group patient visits could attend an unscheduled one-on-one visit with the study physician between sessions. Individuals in the usual care group saw the physician whom they had previously seen for their care, and could maintain a similar visit schedule as those attending group patient visits or schedule visits more or less frequently as appropriate for each individual. Generally patients in the usual care group saw their physician every 3-6 months for approximately 30-minute visits as is typical in our clinic. In addition, all study participants were encouraged to contact the physicians' office via telephone at any time for issues that occurred between visits (e.g., medication refills, acute changes in disease state).
In this research study, participants in both groups were not billed for services provided as part of their participation.
Outcome measures. The primary outcome measure was feasibility, as measured by the ability to recruit participants for the study and by the proportion of participants and caregivers who completed the study.
In addition, we evaluated other outcomes, including quality of life as measured by the Parkinson's Disease Questionnaire-39 (PDQ-39), a questionnaire specific to individuals with PD, 12 and EuroQol-5D, a generic quality of life scale previously used in PD trials 13 ; PD symptoms as measured by the Unified Parkinson's Disease Rating Scale total score, the standard questionnaire that rates disease symptoms in patients with PD 14 ; depression as measured by the Geriatric Depression Scale-15, a scale of depressive symptoms that has been used in PD trials 15 ; cognition as measured by the Montreal Cognitive Assessment, a 30-point scale that can detect mild cognitive impairment and has been used extensively in patients with PD 16 ; patient satisfaction as measured by the Group Health Association of America's Consumer Satisfaction Scale, a generalized satisfaction scale modified to account for essential aspects of a PD clinic visit 17 ; and caregiver burden as measured by the Zarit Burden Interview, a general scale used to examine the effects of caregiving.
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Statistical analysis. The baseline characteristics of the patients and caregivers randomized to group patient visits or usual care were compared using Fisher exact test for categorical outcomes and t tests for continuous outcomes. Measures of quality of life, PD symptoms, depression, cognition, patient satisfaction, and caregiver burden at 12 months after baseline were analyzed using analysis of covariance (ANCOVA) models. Each model included treatment group as the factor of interest, physician as a stratification factor, and corresponding baseline score as a covariate. The underlying assumptions of the ANCOVA models were thoroughly checked, and possible interactions between treatment and other factors were investigated. Analyses were performed according to the intention-to-treat principle and included all randomized subjects. For missing responses, we carried the last observation forward. Separate supportive analyses were also performed excluding participants who had incomplete follow-up, with comparable results. All statistical tests were performed at the 2-sided significance level of 5%, and no correction was made for multiple testing.
Sample size calculations. In this pilot study, the total sample size was determined based on feasibility. Because of the small sample size, we did not have adequate power to detect potentially meaningful differences in the various outcome measures (e.g., PDQ-39).
RESULTS
Between October 2007 and September 2008, 31 patients and 27 caregivers signed consent to participate in this study, though one patient declined participation after signing the consent (figure). Randomization was stratified so that all patients would attend clinic appointments (either group patient visits or one-on-one visits) with the same physician who had provided care for their PD prior to study enrollment. As a result, physician 1 enrolled 14 patients and 12 caregivers, physician 2 enrolled 10 patients and 10 caregivers, and physician 3 enrolled 6 patients and 5 caregivers. Randomization was stratified within these physician groups, leaving a total of 15 individuals and 14 caregivers assigned to group visits, and 15 individuals and 13 caregivers assigned to receive usual care. The study concluded per protocol after the completion of 12-month assessments by participants in the third group.
The baseline characteristics of the patients and caregivers randomized to group patient visits and usual care did not differ significantly (table 1) . Twenty-seven (90%) of the 30 study participants completed the study. Two patients withdrew consent after participating in one group patient visit each and resumed one-on-one care with the same physician, each reporting a preference for usual care. A third patient was diagnosed with pancreatic cancer and died prior to completing the final study visit. In addition, 25 (93%) of the 27 participating caregivers completed the study. One caregiver withdrew consent with his spouse and the second was lost to follow-up. Three patients in the usual care group attended 4 unscheduled visits outside of the scheduled study appointments. One patient who had previously undergone deep brain stimulation surgery required 2 additional visits for a stimulator adjustment, and the other patients elected to attend unscheduled visits with a nurse practitioner or providing physician. All group visits were completed as scheduled. No patients receiving group patient visits had an unscheduled visit.
Regarding quality of life, there were no significant differences between the 2 groups at 12 months after baseline (25.9 points for those in group visits vs 26.0 points for usual care; p ϭ 0.99), as measured by the PDQ-39. Similarly, there were no significant differences between the 2 groups on other measures of quality of life, PD symptoms, depression, cognition, patient satisfaction, or caregiver burden (table 2) . No adverse events related to the intervention were reported in either group. At the study's conclusion, participants were asked to give their preference for either group patient visits or their usual care with the same physician. Of the 14 responders receiving group visits, 8 preferred the group setting, 5 preferred usual care, and 1 was indifferent. Among the 14 responders receiving usual care, 5 indicated a preference for group visits, 6 for usual care, and 3 were undecided. Differences in preference were not significant between the 2 groups ( p ϭ 0.48). No patient in either group patient visits or usual care reported a breach of confidentiality when asked on a self-report questionnaire. DISCUSSION Based on this study, group patient visits are a feasible model for providing care for individuals with PD. While group visits have demonstrated clinical benefits in studies of other chronic conditions, [1] [2] [3] [4] [5] [6] in this small pilot study we were unable to detect significant differences in quality of life, clinical outcomes, patient satisfaction, or caregiver burden between those receiving group patient visits and usual care.
Group patient visits have the potential to address limitations of support groups and one-on-one visits in PD. While both support groups and traditional visits have clear benefits, a survey of individuals with PD indicates that patients desire a credible group leader for their support groups and more information for them and their caregivers about their disease. 19 By incorporating a PD specialist as a group's leader and allocating more time, principally for education, group patient visits can address these limitations. In addition, the longer duration of group patient visits allowed physicians the unique opportunity to observe patients for longer periods and visualize disease characteristics such as wearing off and motor fluctuations, daytime sleepiness, eating, and interpersonal interactions that would not otherwise be observed in a brief one-on-one visit. In our study, for example, we noticed all above, which although often reported in a clinical visit, were more informative to see in person.
Our study design was limited by the use of only one study site, differences in the size of the groups and time spent with patients in each group, and the incorporation of 3 separate study physicians leading different groups for their patients. This created variable group sizes and differences in the way the groups were conducted and may have contributed to modest differences in outcomes by provider, although no significant differences between providers were observed. Our sample size was modest, and this may have contributed to a lack of power to detect significant differences in many important outcome measures. Furthermore, the study population was relatively homogenous (e.g., all white, high school graduates with mild to moderate disease), so these results may not generalize to other populations or individuals with more severe disease. Finally, we did not include a qualitative analysis into this study, which could have provided a better impression of the feelings of participants and caregivers about group visits, including specific factors that they did and did not like.
Certain logistical issues (e.g., need for a large room, scheduling visits in blocks that are atypical) may pose ongoing difficulties when conducting group patient visits. These visits may increase the burden on scheduling and room management, which are currently geared toward traditional one-on-one visits. Physicians must also spend additional time organizing group sessions in advance and be able to manage a group. While the visit duration may facilitate the opportunity to observe patients for extended time periods, there is also the risk that a lack of thorough, one-on-one examination may cause the physician to miss subtle diagnoses or disease characteristics. This issue could be resolved by considering a hybrid treatment model that alternates group and one-on-one patient visits over the course of a year.
Finally, reimbursement remains an issue which may make this model difficult for physicians to sustain. Current guidance from Medicare suggests that billing for services provided within a group can be done using standard evaluation and management codes, but no official payment or coding related to group visits have been published by Medicare. 20 With modest group sizes, such as those in this study, physicians could see an equivalent number of patients per unit-time in a one-on-one setting as they could in a group. The recently enacted US health care reform creates a new Center for Medicare and Medicaid Innovation 21 whose purpose is to "test innovative payment and service delivery models to reduce program expenditures." 22 Changes in reimbursement could foster alternative delivery models for PD and other chronic neurologic conditions whose burden will only grow in the future. [23] [24] [25] More broadly, due to their burden and cost, 26 studies comparing the effectiveness of alternative health care delivery models for patients with neurologic conditions are limited, 27 and additional trials are needed. The Institute of Medicine lists health delivery as its top research priority in its recent report on comparative effectiveness research. Included among the specific priorities are comparing the effectiveness of coordinated, physician-led, interdisciplinary care in multiple settings for individuals with advanced chronic disease, comparing the effectiveness and costs of alternative detection and management strategies for dementia, and comparing the effectiveness of comprehensive care coordination for those with severe chronic disease. 28 Future studies are needed that include a larger study population, multiple study sites, and qualitative and economic analyses of group patient visits. This research can guide future care delivery models, inform the design and conduct of future studies of care delivery, and demonstrate the importance of evaluating new models of health care delivery.
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